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1. Which of the following compounds
does mot wundergo nucleophilic
substitution on reacting with aq.
sodium hydroxide ?

@ o © Cb
Br
H
(©) 4 (@ (CHy)sC—Br
Br
2. The reaction accompanied by
inversion of configuration is :
CHoPh
(a) Me—CH-OH +TsCl—22%¢ ,
CH?_P:‘I
Me—CH-QTs
CHyPh
J
(b) Me—CHOH—X
(ngPh
Me - CH-O"K* +2H)
CH3Ph
&) Me-CH-OTs—E22H
K2CO3
(|:H2Ph
Me—-CH-OEt+TsO K™
CH»>Ph
(d) Me-CH-O K+ LB,
CinPh
Me - CH—-QEt+ KBr
ST-09/CHE./D

(1)

3.

The compound that undergoes
acetolysis most readily is :
H OTs H OTs

(@) (b)
F3C

H~OTs H~OTs
(c) (d)
Me
OZN M[:

The compound which on reacting with
electrophilic
retention  of

bromine  undergoes
substitution ~ with
configuration is :

H
(b)
HgBr
(©) @H
HgBr

(d) Sec-Bulg Br

P.T.O.



M{,’ f" i
N/ HBr
—

C=C X
Hr/ \CH 5 —HgBr Main product
Xis:

(a) MeCH, —(l_“H— CH, — HgBr
Br

(b) MU([:.‘-I— CH, —-CHy — HgBr
Br

CH3CH,CH,Br —283 ,cH, CHCIs
Br

The rearrangement is :

(a) Wagner - Meerwein

(b) Wittig

(c) Curtius

(d) Hofmann

ST-09/CHE./D

(2)

[

H,NH,C_ ,OH

é HNO) |
Xis:
HOH,C OH

"
N, H,C_ OH
(b) | é
CH
Tl
Je
(@
I
*O
S CO,Me
N
“2 hy
e
Me MeOH
Me Mg
Me

The reaction involves a :
(a) Nitrene intermediate

(b) Carbene intermediate

| (c) Carbocation *

(d) Carbanion

Which of the following is expected
to undergo Wittig rearrangement
most readily ?

(a) CH, =CH-CH, — OMe
(b) CH, =CH -CH, - OEt

i
() CH,=CH-CHy,-OPr

!
(d) CHy=CH-CH; -O-Bu



10.

11.

12.

@
PhCO-CH, - § - ph NaNH2,
t Main product
Me

Xis:
(&3]
(a) PhCOCH, - .Tj — Ph
C]
CHqy
(b) PhCOCH, —-S—-CH,Ph
(c¢) PhCOC fl-x' -S-Ph

Me
(d) PhCOCH-S-Me

Ph

Me,C =CH Me —2(BH3)2 , ¥
(ii) HyO +NaOH

Xis:
(@) Me,CH - (i:h’ - Me
BH»,

(b) Me, (I‘H—CHQMe
BH»

(c) Me,y ?H—CHZMc
OH

(d) Me,CH, —?H— Me

OH
O

N ¥
é + HCHO + MeZNH—“)_ﬁ——’&—)
(i) OH, H30

O

é/CI'szMt’Z

The reaction is called :
(a) Michael addition
(b) Mannich reaction
(c) Reformatsky reaction

(d) Aldol condensation

ST-09/CHE./D

(3)

13.

14.

15.

The carbonyl compounds can be
changed into alkenes by the use of :

(a) Wittig reaction

(b) Perkin reaction

(c) Prins reaction

(d) Benzoin condensation

The aldol condensation is wnof

given by :

(a)

) <:>—CH2 ~CHO
I
(c) @—C— CHj;

(d) (CH3)3C -CHO

Perkin reaction is nof givenby :

(@) QCHO
NO

2

(b) CHO

CHj

() d,(}lo
() Q CH, — CHO

P.T.0.



16.  Which of the following does not

dridereo henapiitoanslin 19. On heating with an alcoholic solution

of sodium ethoxide, which of the

(a) QCHO following is expected to give
. cyclohexene derivative most readily ?
N OE Me

H
(b) dwo '
(@) 'Bu _1—H
CHO

cl
1
2 Me
(d) MeyN CHO _
v : O_ (b) ‘Bu\ﬂ;;‘-{

H+
17.  Me,C=CH, + HCHO———X

Cl
H
Hy0 Me
i Cl
Xis: _ (¢) "Bu
' H

(@) Me,C =CH -CH,OH Me
H
Me> C ~CH
(b) Me; [ 3 (d) !'Bu Cl
. CH,0H o
Br \ Br
(c) Me,CH - CH, —~CH,OH 20 c.& . EtN-PME, x y
H” H
(d) Me,C =CH-0~-CH,
_ Xand Y are :
18. CH;CHO+HCHO—2% ¢ (CH,0H), +
Br NEJ‘S
The reaction is : (a) \C = C/ and Br
(a) Prins reaction H

+
(b) Mannich reaction (&) H-C=C~H and Et; NBrir

. +
(c) Tollen's reaction () H-C=C-Br and Et; NH Br

(d) Knoevenagel reaction (d) Br-C=C -Br and Et;NH

ST-09/CHE./D (4)



21.

22,

23.

24.

The molecule having o), is :
(a) Dimethylacetylene

(b) Acetonitrile

(c) Water

(d) Chloroform

The absolute configuration of
CO,H
H—p—Cl
H—t—Br

CHjy

(a) 2S, 3R
(b) 2R, 3S
(c) 25,38
(d) 2R,3R

The most stable conformation of
cyclohexane is :

(a) Boat
(b) Half - chair
(c) Twisted chair

(d) Chair

Sandmeyer reaction can be used
for the conversion of aniline into :

(a) Fluorobenzene
(b) Bromobenzene
(c) Iodobenzene

(d) Nitrobenzene

ST-09/CHE./D

(5)

25.

26.

27.

OOH Oxidising agent _ @

For the above conversion, the most
appropriate oxidising agent is :

(a) Osmium tetroxide

(b) Selenium oxide

(c) Acidic dichromate

(d) Lead tetraacetate

Picryl chloride on reacting with

sodium
into picric

aqueous
changes

hydroxide
acid. The
reaction follows :

(a) Benzyne mechanism
(b) SN2 mechanism
() SNAr mechanism

(d) SRN1 mechanism

Which of the following compounds
would react with an alcoholic solution
of sodium methoxide most readily ?

(a) Br

(=

() Qﬁr 3
NO, .

© Qm :
.

(d) OzNQBr

el
NO,
P.T.O.



28.

29,

Me
(d) A mixture of (b) and (c)

ST-09/CHE./D

(6)

o)
|

30. CH,=CH-C-OFEt+PhsH -1, x

31.

Xis:

(IjH
(@) PhS—CH,-CH= C —OEt

I
(b) PhS - CHy ~CHy = C-OFEt
i
(c) CH3 - CH-C-OEt

SPh

C[)—S—Ph
(d) CH; -CH =C-OFt

Which of the following undergoes
acetolysis most readily?

TS
"R
T.0_ M
®) 35
T.0.

(c)

j i |
(d)



32. Which of the following reactions

33.

involves a benzyne intermediate?

(a) Reaction of 1, 1-dichloroethene
with sodium thiophenolate

(b) Reaction of 2, 4-dinitrochloro-

benzene with sodium amide in
liquid ammonia

(c) Reaction of chlorobenzene
with sodium amide in liquid

ammonia

(d) Reaction of tetrachloro-p-
benzoquinone with aqueous
sodium hydroxide

The most stable free radical is :

(@) PhCH,CH,

(b) PhCH, -

(c) PhCH -CH,

(d) Phy C

Which of the following reactions
involves a carbanion intermediate ?

(&) CHy~CH-CHOH+Hy80,
A, Product
(b) CH3CHO diluteAalkali  Brod
(c) CgHsOH +CCly dil.alkali
’ Product
(d) CHz-CH=CH, NBS
Product

ST-09/CHE./D

(7)

35.

36.

37.

Al(OBu

Acetnne

—3> A

pe

Als:

« )

&) O&Q
IO\

According to Hiickel rule, a cyclic
planar conjugated polyene is
aromatic if it contains :

(a) (4n+ 1) n electrons
(b) (4n + 2) n electrons
(c) 4n melectrons

(d) (2n +4) n electrons

The aromatic species is :
Ph

(a)

P>

Ph Ph
H
(S]
o O3
H®
o ()
H
(d) ée‘

R T. 0.



38.

39.

The antiaromatic system is :

© || |

(d)

The molecule which on mono-protonation
gives homoaromatic cation is :

@)‘ |

-

o)
o Q)

The molecule having C; symmetry is :

Cl, Cl
@ T\,

COH

H—1—OH

H——OH
CO,H

(d) H-C=N

ST-09/CHE./D

(8)

41.

42,

44,

45.

Wilkinson's catalyst (Ph3P)3RhCl is
used for :

(a) Hydrogenation of aromatic rings
(b) Hydrogenation of alkynes

(c). Hydrogenation of alkenes

(d) Polymerisation of alkenes

In which there is outer orbital
hybridization ?

(a) [Zn(NH3)e]**

(b) [Co(NH3)g]*"

(c) [Cr(NH3)s]*

(d) [V(NH3)I**

Co-ordination number and oxidation
number of Cr in K3[Cr(C;04)3]are
respectively :

(a) 4and +2
(b) 6and + 3
(c) 3and +3
(d) 3and 0

The zero point energy of an oscillating
diatomic molecule is given by :

(a) %h Vose
(b) h VDS('

3
(¢) 7 h Vose

(d) 2h Vi,

The geometry of and

Ni(PPh3),Cl, are:

(a) both square planar

(b) tetrahedral & square planar
(¢) both tetrahedral

Ni(CO)4

(d) square planar and tetrahedral



46.

47.

49.

Which of the following represents the
correct order of decreasing energy for
electronic transitions ?

(@) o~c*>c-m>n-nt>n-1n*
(b) o-t*>c-c*>n-nt>n-n*
() n-w*>n-n*>0-0*>0c-1*
(d) n-m*>c-c*>c-n*>n—n*

The number of vibrational degrees of
freedom for a non-linear molecule
benzene are :

(@) 16
(b) 30
(c) 18
(d) 22

In the PMR spectrum, n equivélent
protons split a signal due to protons
on a neighbouring carbon atom into :

(a) nlines
(b) m+1 lines
(c) n+2lines

(d) n—1Tlines

The
results

emission of radiation which
due to transition of the
molecule from an excited state to the
ground state without a change in
multiplicity is called :

(a) phosphorescence
(b) fluorescence
(¢) inter-system crossing

(d) internal conversion

ST-09/CHE./D

(9)

50.

51.

52.

53.

An auxochrome shifts the absorption
band towards :

(a) shorter wavelength

(b) longer wavelength

(¢) nochange in wavelength
(d) higher frequency

When zeolite, which is a hydrated
sodium aluminium silicate, is treated
with hard water, the sodium ions are
exchanged with :

@@ H*

(b) Ca**

© Mg2+

(d) Ca** and Mg?*

Which of the following complexes will
be coloured ?

(@) [Ti(H,0)6 1>
(b) [Ti(H,0)6]*
(©) [Zn(NH3)s]**
(d) [AI(H0)6]*
In which of the following molecule/
ions, the central atom does not

involve a d-orbital in the hybridization
process ?

(@) I
(b) SF,
(c) [Cu(NHj3)4]*

(d) MnO;

P. T.0.



54.

55.

56.

57.

Which out of the following structures
is expected to have three bond pairs
and one lone pair ?

(a) Tetrahedral
(b) Octahedral
(c) Trigonal

(d) Pyramidal

Which of the following high spin aqua
complexes exhibits Jahn-Teller
distortion ?

(@) [Cr(H,0)6)>"

(b) [Cr(H,0)]*

() [Fe(H,0)*"

(d) [Ni(H0)61**

The bond lengths in the species O,
O; and O; are in the order :

(a) O; > 02>O;

(k) O, >0,> 0z

(© O0,> O; >0,

- +
(d) 02> 0, > Oz

Which of the following ions in a high
spin octahedral complex will have the
highest crystal field stabilization
energy ?

(@) Ti 23
(b)
(c) Cr2t

(d) Mn?*

ST~09/CHE./D
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58.

59.

60.

61.

62.

Which of the following ligands
produces highest crystal field splitting
ina Fe>" octahedral complex ?

CN~

(b) F~

(C) H 20

(d) NHj

Which of the following molecules will
not exhibit rotational spectra ?

(a) NO

(b) CO,

(€©) SO,

(d) HF

The spacing between successive

spectral lines in the rotational spectra
of a diatomic molecule is :

(a) B
(b) 2B
(¢) 3B
(d) 4B

Which of the following is an example
of a compound semiconductor ?

(a) GaAs
(b) NaCl
(€ AICl;
(d) SiCly

Which of the following has the lowest
band gap ?

(a) carbon
(b) silicon
(¢) germanium

(d) grey tin



6.

d%sp? hybridization leads to :

@ hexagonal shape

(b tetrahedral shape ‘

(«) trigonal bipyramidal

{ct) octahedral shape

Ahich of the following is not

comrect about  the phosphazene

molecule ?

tas 1ts molecular formula is P3N 3Cl,

(b, In phosphazene N is sp3 and P is
sp? hybridised

(¢} Ithas a planar ring structure

iy Phosphazene involves dn-pn
bonding

nowhich of the following the
15 clectron rule i1s not obeyed ?

(@) Cr(CO),

(b) Fe(CO)5

(€) Ni(CO),

(d) CIMn(CO)s

Which of the following molecules
is paramagnetic ?

a) 2
(by CO
(c) H,
(d) K

Which of the following does not
have a metal-carbon obond ?

fa) CH;MgBr

(b) CriCO),

(€) Feli? ~CsHs),
(d) Mny(CO)yq

ST—09/CHEJ/D
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69.

70,

71.

The Zeise's salt is :

(@) [Cr(CgHg)sl

(b) [(Ph3P), PtCyH 4]
(€) [PHCyH,4)Cl3]
(d) [Cr(CO)4]

Which of the following diboranes does
not exist ? o

(@ ByH4(CH3),

(b) ByH3(CH3)s

() ByH3(CH;3)4

(d) ByH(CH3)s5

Which of the following is para-
magnetic ?

(a) [Fe(CN)oI*

(b) [Ni(CO)4]

(c) [Ni(CN)4T*

(d) [CoF,]*

The species which has pyramidal
shape is :

(@) PCly

() 50;

() co;

(d) CO,

The relative overlap of orbitals

decreases in the order :
(a) sp> 'sp2 > sp3 >p
(b) sp2'> 9;.:3 >sp>p
(c) sp3 > spz>sp >p
(d) p>sp> sp2> 3p3
P.T.0.



73.

74.

75.

76.

© (b)

- (d)

Which of the following has the
smallest bond angle ?

(@) PCl;
PBry
(c) Pl
PF3

Which of the following has a see-saw
structure ?

(@) Ni(CO)y

~ (b) SFy

(c) XeOy

(d) 504 '

Which of the following molecules has
a T-shaped structure ?

(a) BF3

(b) NH3

. (¢ PR

(d) CIFs

The hybridization state of Fe in
[Fe(H,O)5 NOJSOy4 is

(a) n’spz

®) sp’d?

(¢) 5}?36’

(d) d%sp

Which of the following molecules has

a three centre electron pair (3¢ - 2e)
bond ?

(@) CyHg
(b) ByHg
(©) AlxClg
(d) SioHg

ST-09/CHE./D
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78.

79.

80.

81.

82.

Which of the following exhibits
intramolecular hydrogen bonding ?

(a) Ammonia

(b) Water

(c) Ortho-nitrophenol
(d) Para-nitrophenol

Which of the following has the highest
bond order ?
(@) O

®) 0,

(©) Og

@ 0,

Which of the following is an example
of elemental semiconductor ?

(a) tin

(b) germanium
(c) graphite
(d) copper

The unit of rate constant for a zero
order reaction is : L

(a) *
(b)
(¢) mol litre ! sec
(d) !

What is the order of a reaction which
has a rate expression :

rate = 3’«:[.4"&]3/2[3]“1 ?
(@)

litre sec™

litre mol 'sec ™!

-1

mol sec”

P = |

(b)

(c) zero

(d) none of these



83.

85.

86.

87.

A reaction gets completed in a finite
time. Its order is :

(a) one

(b) zero

(© 1/2 .

(d) two

Which of the following cell is a
secondary cell ?

(a) Mercury cell
(b) Ni cell

(c) Dry cell
(d) Fuel cell

If at absolute temperature T, the free

energy and enthalpy change are AG

and AH respectively, then the entropy

change AS for the reaction becomes :
AG - AH

(a) —T

AH - AG

(b) T

(€) T(AG— AH)

(d) T(AH - AG)

A biological catalyst is :
(a) acarbohydrate

(b) anenzyme

(c) anamino acid

(d) an nitrogenous base

A substance with initial concentration
of 'a’ mol dm™> reacts according to
zero-order kinetics. The time it takes
for the completion of the reaction is :

(a) k/a
(b) a/2k
(c) a/k
(d) 2k/a

where k is the rate constant.

ST-09/CHE./D
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88.

90.

91.

92.

93.

The rotational energy levels of a rigid
rotator are given by

2
E; :—h—z—](] +1). The rotational const.
8n“l

'B'is :
(a) h%/8r%I
(¢) h/8n%I

(b) h/8x%IC
(d) h*/8xIC

A catalyst in finely divided state is

more efficient because in this state :

(a) It has larger activation energy

(b) It can react with one of the
reactants more efficiently

(c) It has large surface area

(d) All the above

For a single step, reaction 2A + B -
products, the molecularity is :

(b) one
(d) three

(a) zero
(c) two

Which of the following does not show
positive deviation from Raoult's law ?
(a) Benzene-Chloroform

(b) Benzene-Acetone

(c) Benzene-Ethanol A
(d) Benzene-CCly

Free energy change of reversible
reaction at equilibrium is :

(a) infinite (b) zero

(c) positive (d) negative

lonic product of water is given by the
relation :

(a) kw=[H3O+][HZO]
(b) sz[H3O*] [o “]
© k=[] [1,0]
] fon]

(d) kw =
[H,0]

Wk

P.'T. 0.



g4. The half-life of trancium is 4.8 min. 98. The unit of specific conductiviy i

starting with 1 mg of the isotope, the (a) Ohms‘lcm;l
amount left after 24 min. would be : (b) ohmscm™
. (€) ohms'em
0.312
® e (d) ohmscm

(b) 0.0312mg

() 0.156:mg been assigned a potential of -
(d) 0.0156 mg (a) Ovolt (b) 1 vol
g5, On diluting the solution of a strong (c) 10volt (d) 100 volt

_ electrolyte, its equivalent conductance :

(a) decreases - is related to equilibrium constan!
(b) increases a3

(c) remains constant (@) AG®*=RTlogk

(d) first decreases and then increases (b) —AG°=RTlogk

; () —AG°=2303RT logk
96. The correct expression for Ostwald's

. RTlogk
~ dilution law is : (d) -AG®= 2303
2
(@) k, i 101. The reaction taking place n
4 worm  (fire-flies) is mos!
() ky,=a’xV called :

5 (a) A simple chemical reaction

) ky== o (b) A photochemical reaction
1-a)V (¢) Phosphorescence
o2 (d) Chemiluminescence
() (1-a)C 102. The following equation of <
M7 Y
real gas In—= || ——=—— [dP allo\
P J\RT P)
97. KClis used in salt bridge b :
eHmRSI ST e to calculate the ratio of the [u; :
(a) KClis a strong electrolyte ' to the pressure (P) of a gas ai any |
() K* and CI” have the same and T. If the gas behaves icealy, then
value of transport number In f/P becomes :
(¢) K' and CI™ are isoelectronic @ 0
®) 1

(d) Agar-Agar and KCl can form a
fine gelly (€ =
(d) None of the above

ST-09/CHE/D (14)

99. Normal hydrogen electrode (NIHE) ha

100. The standard free energy chanioe (AC7)



103.

104.

105.

106.

107.

In any two electron system, H (z = 1)
and He (z = 2), with the position of the
nucleus fixed, the number of spatial
coordinates for both the electrons are -

(a) 2 (b) 3
(c) 4 (d) 6

The equilibrium constant (k) for the
heterogeneous system  (water-gas
reaction) :

C(S)+H20(g} = COLS*J - Hzixl is
(a) ""CO(SJ . "Hz(g}/” Ces) - "HZO(R}
®) /coy, . LBy /" Coy - THy0(,
(© fco{g) ' fH?(g}/fHZO(g}

(d) all are correct

For adsorption of a gas on a solid, the
plot of log x/m versus log P is linear
with slope equal to :

(a) k
(c) logk

(b) n
(d) 1/n

The standard reduction potential at
25°C of Li*/Li; Ba** /Ba; Na* /Na
and Mg** /Mg are -3.05, -2.73, —2.7]
and -2.37 volts respectively. Which
one of the following is the strongest
oxidising agent ?
(@) Li*

(c) Ba**

(b) Na*
(d) Mg?

The standard cell potential E° for the
cell zn]2n2+(1M)][Cu2+(W)lCu is

(@) —042V (b) —1.10V
(©) 042V (d) 110V

Given : E°Zn* / Zn= 076V , and
E°Cu?t /Cu=034V

ST-09/CHE./D
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108.

109.

110.

111.

All form ideal solution except :

:{a) CﬁHG and Céf"IsCH‘g

(b) CpHsBr and CyHsl
() CgHs5Cl and CgHsBr
(d) CpHsI and CoHs0H

The pressure cooker reduces cooking
time because :

(a)
(b)

the heat is more evenly distributed

the high pressure tenderizes the
food

(c) alarge flame is used

(d)

the boiling point of water inside is
elevated

According to variation theorem :

(a) the trial function (x) is used for the
ground state ‘

(b) an  approximate energy s
calculated using the average value

theorem and true Hamiltonian
(c) both (a) & (b) are correct
(d) the approximate energy calculated
is always less than the lowest

eigen value of the Hamiltonian

The rate constant k of a first order
reaction is given by the equation :
@) k= 2.303
(Biog, — 2
“(a-x)
2.303
(a—-x)

(H)log1g e
() k= —__;2_39§__

a
(H)logqg PR

- 2.303

(Hlogyg —2

(b) k=

(d)

f(a —X)

P.T.0.



112.

113.

114.

115.

When more than one species is present
in a system, the chemical potential of
species 1 (1) is represented as :

(a) (8G/ony)P, T
(b) (66/8111)112.....
(C) (56/6n1)P,T, ng ...

(d) (8Gf8n1 )P, (% REEE

Nernst equation for single electrode
potential may be written as :

(b) E=E°+(2.303RT)log1o _n%

2.303RT

@ E=Eb—m—
(nF)logip ¢

log, ¢
d) E=E°+(2303)nF —2£_
(d) +( mE—r

Freundlich adsorption isotherm gives
straight line on plotting :

(a) XvsP
m

(b) log=V/s P
m

(c) logi v/S log P
m

x 1
d) —v/s—
@) mf P

The magnitude of the Planck’s

constant (k) is :

(a) 6.62x 10727 ergs sec.

(b) 6.62x 1074, sec.

(c) 6.62x 1074 kg mZsec™ "

(d) all are correct
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116.

117.

118.

119.

120.

The angular momentum (mor) of an
electron orbiting around the nucleus is
represented by :

(@) n pye (b) n =i
h 2n
(C) n E? (d) - n —’—‘

Schrodinger's wave equation :

(a) is a second degree differential
equation

(b) has several solutions, some of
these are not valid

(c) has wave functions which are
always finite, single valued and
continuous

(d) all the above are correct

The function f(x) = 7¢ =% is an eigen
function of the operator d. Its eigen
value is :

(@) 3
(c) 7

() -3
d) -7
Energy of activation of an exothermic
reaction is :
(a) zero
(b) negative
(c) positive
(d) cann't be predicted
According to collision theory of
reaction rates, the rate of reaction
depends :
(a) only upon the total number of
collisions per second

(b) only upon the colliding molecules
with  energy greater than
threshold energy

(c) upon the orientation of molecules
at the time of collision

(d) both on (b) and ()



